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Amendmanls to th Clal-ny 



1- (Original): A method of forming a capacitor, comprising:. 

forming a conductive metal first electrode layer over a substrate the 
conducive metal being oxidizable to a higher degree a, and above an 
oxidation temperature as compared ,o any degree of oxidation below the 
oxidation temperature; 

feeding at least one oxygen containing vapor precursor to the 
conducive metal „rs, electrode layer below the oxidation temperature under 

conditions effective to form a *• 

eci.ve to torm a first portion oxide material of a capacitor 

dielectric region over the conductive metal first electrode layer- 
feeding at least one oxygen containing vapor precursor over the first 
portion at a temperature above the oxidation temperature effective to form a 
second portion oxide material of the capacitor dielectric region over the first 
portion, the oxide materia, of the first portion and the oxide material of the 
second portion being common in chemical composition; and 

forming a conductive second electrode layer over the second portion 
ox.de material of the capacitor dielectric region. 

* * T 

2 (Original,: The method of claim 1 wherein the first and second 
portions are formed from a common vapor precursor. 
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3. 



(Original): Th method of claim 1 wherein the first and second 



portions are formed from different precursors. 



4. (original): The method of claim 1 wherein the first and second 
portions are formed by chemical vapor deposition. 

5. (Original): The method of claim 1 wherein the first and second 
Portions are formed by chemical vapor deposition using at least one 
common vapor precursor. 



8. (Original): The method of claim 1 „ herein , he flrst and second 

portions are formed bv chemical vapor deposition respectively comprising 
feedmg multiple vapor precursors simultaneous|y , o ^ 

t 

7. (Original): The method of claim 1 wherein the first and second 

portions are formed bv chemirai w-»««^ ^ 

oy cnem.cai vapor depos.t.on respectively comprising 

feeding common multiple vapor precursors simultaneously to the substrate. 

«• (Original,: The method of claim 1 wherein the first and second 
portions are formed by atomic layer deposition. 



9. 



(Original,: The method of Calm 1 wherein the firs, portion is 



formed on the conductive metal first electrode layer. 
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10. (Orioinat): The method of Calm 1 „ h e reir) the second portion is 
formed on the first portion. 



11. (Original): The method of claim 1 wherein the firs, portion i, 
formed on the conducive meta, first electrode layer, and the second portion 
is formed on the first portion. 



12. (Original): The method of claim 1 wherein the conductive metal 
comprises a metal nitride. 



13. (Original): The method of claim 1 wherein the first portion 
formed to a thickness which is less than that of the second portion. 



IS 



14. (Original): The method of claim 1 wherein the first portion Is 
formed ,o a thickness which is no greater than one-third that of the second 
portion, 



15. (Original,: The method o, Cairn , wherein the first portion is 

formed to a thickness which Is no greater than one-fifth tha, of the second 
portion. 



16. (Original): The method of claim 1 wherein th* « v „ 

' wnerein the oxide material 

comprises aluminum oxide. 
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17. (Original): The method of claim , wherein tne oxide ma(eria| 
oonsiste essentially of aluminum oxide, and an entirety of the oapacitor 
dielectric region intermediate the firs, and second electrode layers consists 
essentially of aluminum oxide. 



18. (Original): The method of claim 1 wherein the firs, portion oxide 
materia, is formed without any measurable oxidation occurring of the mete, 
first electrode layer. 



19. (Original): The method of claim 1 wherein 



oxide material and the first portion oxide 



the second portion 



material are formed using the same 



pressure and same one or more precursors. 



20. (Original): The method of claim 1 wherein the second portion 
ox.de materia, is formed using identical conditions under which the first 
portion oxide materia, is formed but for different temperature. 

21. (Original): The method of claim 1 wherein the firs, and second 
Portions are formed in a common deposition chamber without removing the 
substrate from such chamber Intermediate formation of the firs, and second 
portions. 
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22- (Original): The method of Cairn 1 wh9rel „ the pre0ur8or flowjng 
during formation of the second portion oxide materia, is at a temperature 

which is a, leas, 25X higher than during formation of the firs, portion oxide 
material. 



r 

23. (Original): The method of claim 1 wherein the precursor flowing 
during formation of the second portion oxide materia, Is at a temperature 
which ,a at ,eas, 50'C higher than during formation of the firs, portion ox ,de 
material. 



24. (Original): The method of claim 1 wherein the precursor flowing 
during formation of the second portion oxide material Is at a temperature 
which is at , east 10«C higher than during formation of the first porfion oxide 
material. 



, . a. * ■ : *- . 



- " t * 
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25. (Original): A method of forming a capacitor, comprising: 
forming a conductive metal first electrode layer over a substrate the 
conductive metal being oxidizable to a higher degree in the presence of an 
oxygen containing material at and above an oxidation temperature as 
compared to any degree of oxidation below the oxidation temperature: 

feeding the oxygen containing material to the conductive metal first 
electrode layer below the oxidation temperature under conditions effective to 
form a firs, portion oxide materia, of a capacitor dielectric region over the 
conductive metal first electrode layer; 

feeding the oxygen containing material over the firs, portion a. a 
temperature above the oxidation temperature effective to form a second 
portion oxide material of .he capacitor die.ec.ric region over the first portion, 
the oxide materia, of the firs, portion and the oxide material of .he second 
portion being common in chemical composition; and 

forming a conducive second electrode layer over the second portion 
oxide material of the capacitor dielectric region 

26. (Original,: The method of claim 25 wherein the firs, and second 
portions are formed by atomic layer deposition. 

) 

27- (Original): The method of claim 25 wherein the first portion is 
formed on the conductive metal first electrode layer. 
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28. (Original): The method of claim 25 wh „,„ the secon(J pomon 
is formed on the first portion. 



29. (Original): The method of claim 25 wherein the first portion is 
formed on the conductive m eta. first electrode layer, and the second portion 
is formed on the first portion. 



30. (Original): The method of claim 25 wherein the conductive 
metal comprises a metal nitride. 



31. (Original,: The method of claim 25 wherein the first portion is. 
fcrmed to a thickness which is less than that of the second portion. 

32. (Origlnai): The method of claim 25 wherein the first portion is 
formed to a thickness which i s no greater than one-third that of the second 
portion. 



33. (Original): The method of Cairn 25 wherein the second portion 
oxide materia, is formed using identical conditions under which the firs, 
portion oxide material is formed but for different temperature. 
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34. (Original): Th method of claim 25 wherein the second portion 
oxide material is formed at a temperature which is at least 25'C higher than 
during formation of the first portion oxide material. 



35. (Original): The method of claim 25 wherein the second portion 
oxide materia, is formed at a temperature which is at least 50«C higher than 
during formation of the first portion oxide material. 

36. (Original): The method of claim 25 wherein the second portion 
oxide materia, is f orme d at a temperature which is at least 100°C higher 
than during formation of the first portion oxide material. 
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37. (Original): A method of forming a capacitor, comprising: 
forming a conducive metal firs, electrode iayer over a subs,ra«e. the 
conductive metal firs, eleCrode layer being oxid, Z ab,e to a higher degree In 
the presence of an oxygen containing materia, a. and above an oxidation 
temperature as compared to any degree of oxidation below the oxidation 
temperature; 

forming a capacitor dielectric region over the conductive metal firs, 

electrode layer by atomic layer deposition. ,he a.omic layer deposition 

oomprising forming a firs, portion of the capacitor dielectric region a, a 

temperature below the oxidation temperature, and forming a second portion 

of the capacitor dielectric region over the firs, portion a, a temperature 

above , he oxidation ,empe,a,ure. ,he firs, portion restricting oxidation of ,he 

conducive meta, firs, e.ectrode layer during formation o„he second portion; 
and 

■ **" 

forming a conductive second electrode layer over the second portion 
of the capacitor dielectric region. 



38. (Onglria.): The method of c.aim 37 wherein the first portion is 
formed on the conductive metal first electrode layer. 

39. (Original): The method of claim 37 wherein the second portion 
•s formed on the first portion. 
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40. (Ori 9 l„ a , ): The method of c | aim 37 wh.rein the first portion i, 
form d on the conductive metal first electrode layer, and the second portion 
is formed on the first portion. 



41. (Original): The method of claim 37 wherein the conductive 
metal comprises a metal nitride. 



42. (Original): The method of claim 37 wherein the first portion is 
formed to a thickness which is less than that of the second portion. 

43. (Original): The method of claim 37 wherein the first portion is 
formed to a thickness which is no greater than one-third that of the second 
portion. 



44. (Original): The method of claim 37 wherein 
portions comprise an oxide. 



the first and second 



45. (Original): The method of claim 37 wherein 
portions comprise aluminum oxide. 



the first and second 



46. (Origina,): The method of claim 37 wherein the second portion 
o*,de materia, and the first portion oxide materia, are formed using the same 
pressure and same one or. more precursors. 



11 
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47. (Original): The method of claim 37 wherein the second portion 
oxide material i, formed uaing identical conditions under which the first 
portion oxide material is formed but for different temperature. 

48. (Original): The method of Cairn 37 wherein the second portion 
oxide material is formed at a temperature which is at least 25'C higher than 
during formation of the first portion oxide material. 



49. (Original): The method of claim 37 wherein the second portion 
oxide material is formed at a temperature which is at least 50'C higher than 
during formation of the first portion oxide material. 



50. (Original,. The method of claim 37 wherein the second portion 
oxide materia, is formed at a temparature which is at least 100-C higher 
than during formation of the first portion oxide material. 



-• --■ - ■■ -=- -- - ; 
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81. (Original): A method of forming a capacitor comprising: 

(a) forming a conductive metal first electrode layer over a substrate, 
the conductive metal being oxidizable to a higher degree in the presence of 
an oxygen containing gaseous mater|a| „ • „ d ^ ^ ^ 

temperature as compared to any degree of oxidation below the oxidation 
temperature; 

(b) chemlsorbing a metal containing first species to form a first 
species monolayer from a gaseous first precursor onto the conductive metal 
first electrode layer; 

(c) at a temperature below the oxidation temperature, contacting the 
chemisorbed first species with a second gaseous precursor comprising , he 
oxygen containing gaseous material to react with the first species and form 
a dielectric metai oxide monoiayer comprising the metal of the firs, species; 

(d) chemlsorbing the metal containing first species from the gaseous 
firs, precursor to form another firs, species monolayer over the substrate 
comprising the dielectric metal oxide; 

f 

(•> at a temperature above the oxidation temperature, contacting the 

another first species monolayer with an own*n ™„ + • • 

y in an ox ygen containing precursor to 

feact with the firs, species and form another dielectric meta, oxide 
monolayer comprising ,he m.,a, of the firs, species, the dielectric meta, 
oxide monolayer formed in (c , comprising a shield to oxidation of the 
conductive metal first electrode layer during said contacting the another firs, 
species monolayer; and 
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(f) forming a conductive second electrode layer over the anoth r 
dielectric metal oxide monolayer. 



52. (Original): The method of claim 51 comprising repeating (b) 
then (c) at least once prior to commencing (d). 

53. (Original): The method of claim 51 comprising repeating (b, 
then (c) multiple times prior to commencing (d). 

♦ 

1 

54. (Original): The method of claim 51 comprising repeating (d) 
then (e) at least once prior to commencing (f). 

55. (Original): The method of claim 

a OT c,aim 51 comprrsing repeating (d) 

then (e) multiple times prior to commencing (f). 

♦ 

56. (Original): The method of claim 51 comprising repeating (b) 
then (c) multiple times prior to commencing (d), and repeating (d) then (e) 
multiple times prior to commencing (f). 

■f 

57. (Original): The method of claim 56 wherein (d) and (e) are 
repeated more times than are (b) and (c). 
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58. (Original): The m thod of claim 56 wherein (d) and (e) are 
repeated at least five more times than are (b) and (c). 

59. (Original): The method of claim 51 wherein the first gaseous 
precursor comprises trimethylaluminum and the dielectric metal oxide 
comprises aluminum oxide. 

60. (Original): The method of claim 51 wherein (c) is conducted at 
a temperature no greater than 300'C. and (e) is conducted a. a temperature 
of at least 325°C. 



61. (Original The method o, Cairn 51 wherein (c) is conducted a. 
a temperature no greater than 300-C. and (e) is conducted at a temperature 
of at least 425*0, 



62. (Originai): The method of Cairn 51 wherein (b> and (o) are 
conducted at a common temperature. 

63. (Original,: The method of Cairn 51 wherein (d) and (e, are 
conducted at a common temperature. 



■ ■ 
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64. (Origin*.): Th method of claim 51 wherein (b) end (c) ere 
conducted at one common temperature, and (d, and (e, are conducted a, 



another common temperature. 



65. (Original): The method of claim 51 wherein (.) I a conducted at 
a temperature which is at leaet 25X higher than during (c). 

66. (Original): The method of Calm 51 wherein (e) ia conduced a, 
a temperature which ia at least 50'C higher then during (c). 



67. (Original,: The method of claim 51 wherein (a) is conducted at 
a temperature which is at least 100X higher than during (c). 



c .-t^ =:.,. 
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